About 80 White Leghorn chick embryos ranging in age from 6 to 20 days of incubation were used in this study. The pancreas was fixed in 2.5% osmium tetroxide buffered with s-Collidine at pH 7.4 for 2 hours. After dehydration with alcohol, the tissues were embedded in an Epon epoxy resin (LUFT 1901) . Sections cut with a PorterBlum ultramicrotome, were stained with lead acetate (MILLONIG 1963) , and exthe block were stained with toluidine-blue (YAMAMOTO 1963) for the light microscopic observation.
II.
Observations.
Differentiation of the exocrine cells (Figs. 1-4). The authors approximately
agree with the description of ZEIGEL (1962) as to the differentiation of the acinar cell. The pancreas of 6-9 day-old embryos consists mainly of accumulates of immature glandular cells which are located at the terminal ends of the duct system (Fig. 1 ). The immature duct cells which surround the duct lumen are similar to immature glandular cells in their fine structure. The immature glandular cell is characterized by a rounded or oval nucleus, and scanty or relatively abundant cytoplasm with numerous polysomes and very few cytomembranes.
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Mitochondria with usual crests are scattered throughout the cytoplasm (Fig. 2) . Relathe cytoplasm (Fig. 1) . The immature duct cell, which has also numerous polysomes and few cytomembranes, is characterized by the occurrence of tonofilaments, interdigitations, microvilli, tight junctions and desmosomes. As ZEIGEL (1962) reported, gesting zymogen or prozymogen granules are present in rare cells (under 5%) at 6 days. However, till 11 days, most cells are not functionally differentiated and are quite similar in appearance in electron micrograph to the immature gland cell described above. At 12 days, one third of pancreatic cells contain rounded, dense graanimal in size, shape and electron density (Fig. 3) . Though the cytoplasm has numerous free polysomes at 12-14 days, the cytomembrane system including the roughsurfaced endoplasmic reticulum and Golgi apparatus is also relatively well developed as compared with that of the younger cell. The acinar cells having zymogen granules, and the secretory granules contained in each cell are increased in number in propor- (Fig. 4) . From the shape, size, and density of this granule, the cell is considered to belong to an A-cell.
Differentiation of the centro-acinar cells (Figs. 5 and 6). The rough-surfaced endoplasmic reticulum of the acinar cell becomes gradually developed with the lapse of days and makes an uncompleted lamellar structure in a 15 day-old embryo. On this day two kinds of cell are noticed in the exocrine part of the gland: (1) acinar cells with secretory granules, and (2) centro-acinar cells or centro ductular cells (HERMAN et al. 1964 ) characterized by the relatively light cytoplasm without secretory substance (Fig. 5, 6 ). The latter cells also sometimes participate in the formation of the wall of the secretory lumen. So the lumina appearing in the glandular tissue are classified into following three types: (1) those surrounded by only acinar cells, (2) surrounded by centro-acinar cells and acinar cells, and (3) surrounded by only centro-acinar cells. The type 3 corresponds to the intercalated duct. However, the intercalated duct seems not to be well developed in the embryonic stage, and it is not so easy to find out this kind of duct. In the developing centro-acinar cell, the nucleus is oval or rounded and the cytoplasm is characterized by its lightness and several short cytoplasmic processes stretching among acinar cells The endoplasmic reticulum is not so well developed and the mitochondria are few in number as compared with those of the acinar cell. The small Golgi apparatus consisting of small vesicles and lamellae is mostly located in the supranuclear region of the cell. Irregularly shaped, dense fat droplets are also sometimes found in this type of cell. These structures are similar to those of the mature centro-acinar cells described by EDLUND (1959) and EKHOLM et al. (1962) . With the lapse of incubating days, the fine structural characteristics of the both cells become clearer. It is easy to distinguish the two at 17 days. Physiologic degeneration of the acinar cells (Figs. 7-9 ).
From about 6 to 17 days, a few cells suggesting the physiologic degeneration of acinar cells are noticed in the exocirne pancreas.
As described in the monograph of ROMANOFF (1960) , the primitive lumina might be formed by the degeneration of the pancreatic cells. Among the immature cell masses, characteristic cells with markedly dark cytoplasmic matrix and swollen mitochondria are sporadically present (Fig. 7) . This structure which is similar to the degenerating cell described by BELLAIRS (1961) in the blastoderm of the chick embryo, might show the occurrence of a physiological degeneration of the immature glandular cells. A few of more differentiated acinar cells are also physiologically degenerated. In the 12-17 day especially 15-17 day-old embryos, a few degenerative cells are found. Enlarged cisternae of the rough-surfaced endoplasmic reticulum, and swollen mitochondria appear in these cells as first signs of the degeneration (Fig. 8,  9 ). Most of the destructive cells are in contact with the normal acinar cells as usual, and have zymogenic secretory granules in their cytoplasm. The endoplasmic reticulum in the normal acinar cell of the chick embryo from 13 to 20 days of incubation con- times dark and sometimes pale. The cell organelles are destroyed in some region of the cytoplasm, and the fragments of the cytomembrane are noticed there (Fig. 8 ). In the nuclear masses, the chromatin exhibits clumped density suggesting pyknosis. A few of centro-acinar cells contain a large, oval, heterogeneously dense inclusion body not clear whether this is a phagocytotic material or not (Figs. 2 and 5 ).
III. Discussion.
Recently CARO and PALADE (1964) made it clear, using the electron microscopic autoradiography, that secretory proteins in the pancreatic acinar cells are synthesized in the rough-surfaced endoplasmic reticulum and are transported to the Golgi region to be matured into zymogen granules. In the pancreas of the chick embryo, the development of the rough-surfaced endoplasmic reticulum is closely related to the amount of zymogen granules in the acinar cell, as ZEIGEL (1962) According to POTVIN and ARON (1927) , the glandular tissue of the-pancreas begins its differentiation on the eighth day (=7 days), and according to VILLAMIL (1942) it is possible to identify cells of the exocrine acini and of the dark and light endocrine islands on this day. However, electron microscopically, a few endocrine cells are already differentiated at 6 days. From the size and density of the granules, these are considered to be A-cells. According to GIANNELI (1908) and VILLAMIL (1942) , the differentiation of the islet cell is indicated by the appearance of an A-cell in the chick embryo, while, in the mouse pancreas, MUNGER (1958b) reported that the B-cell is differentiated at 13 days and the A-cell after birth. The secretory granules of the both types of islet cell are also produced in the Golgi region, as reported by numerous authors.
The centro-aoinar cell is a little distinguished fine-structurally from acinar cells at 15 days of incubation. The cell, relatively light in cytoplasmic density and without secretory granules, is clearly distinguished from the differentiated acinar cell containing well developed rough-surfaced endoplasmic reticulum and secretory granules in the cytoplasm.
So it is difficult to detect the exact day when the centro-acinar cells are differentiated. It is a problem from which cells the centro-acinar cell is derived, from the immature duct cell or from the immature acinar cell. However, from the fact that the centro-acinar cells appear in the glandular cell masses, these cells are probably derived from the immature glandular cells.
As MUNGER (1958a) described that in all ages of the mouse embryo, certain cells demonstrate areas of cytoplasmic alterations suggesting degeneration, a few de-generative cells are found in 6-17 day-old chick embryo. Concerning the physiological death of the embryonal cells, GLUCKSMANN (1951) published a detailed review. In this paper, he reported that the death of cells is related to the formation of lumina in solid or partly occluded organs, such as salivary glands, oesophageal glands and duodenum, but the pancreas was not described. According to POTVIN and ARON (1927) , the physiologic degeneration is observed in the pancreatic islet of the chick embryo especially at 13 to 15 days of incubation. BELLAIRS (1961) , and DEAN and WURZELMANN (1965) , using the electron microscope, treated in detail of the cell death in the blastoderm of the chick embryo and on the occurrence of a degenerative cell in the postnatal process of the seminal vesicle epithelium. The degeneration product could be phagocytosed by the surrounding cells according to GLUCKSMANN (1951) , BELLAIRS (1961), and DEANand WURZELMANN (1965) . A characteristic heterogeneously dense inclusion body, which is contained in the immature glandular or centro-acinar cell, and similar to the phagocytosed material shown as such by BELLAIRS (1961) and DEAN and WURZELMANN (1965) , might be a phagocytosed substance (Fig. 2, 5 ). The degeneration of some pancreatic exocrine cells in the embryonic stage is considered to be a physiological phenomenon necessary for the cell arrangement of the gland.
IV. Summary.
Normal pancreas of White-Leghorn chick embryo, ranging in age from 6 to 20 days of incubation, was observed with the electron microscope.
1) The pancreas of 6-9 day-old embryos consists mainly of accumulates of immature glandular cells which are located at the terminal portions of the duct system.
The immature glandular cell is characterized by numerous polysomes and few cytomembranes. A small number of round, dense granules presumably of the zymogen or prozymogen substances appear in rare cells at 6 days.
2) The acinar cells containing zymogen granules, and the granules contained in each cell are increased markedly in number at 12 days. The development of the roughsurfaced endoplasmic reticulum is closely related to this increase in the amount of the zymogen granules in the cell.
3) Endocrine cells, presumably A-cells, appear sporadically among the immature cell masses at 6 days of incubation.
4) The centro acinar cell begins to be noticed in the exocrine part of the gland at 15 days. This cell is characterized by a light cytoplasm without secretory granules. It becomes easy to distinguish the acinar cell and the centro-acinar cell at 17 days.
5) The occurrence of the physiologic degeneration of a few immature or a few differentiated acinar cells in the embryonic stage is reported and discussed.
